A novel technique, with which in situ TiB2 particles and serpentine channels are introduced to prepare wrought aluminum alloy with higher strength, has been successfully applied to produce semi-solid 7075 alloy slurry. The eects of in situ TiB2 particles and serpentine channels on the microstructure of the 7075 alloy including the grain growth behavior in the semi-solid state of the 7075 alloy were investigated. The experimental results showed that the in situ TiB2 particles and serpentine channels are benecial to increase the number of solidication nuclei and to promote uniform distribution of α-Al nuclei. As a result, the semi-solid 7075 alloy slurry with globular-like grains has been successfully produced.
Introduction
Investigations over the past four decades have shown that semi-solid metal (SSM) processing can be readily utilized to synthesize aluminum alloys, especially for traditional casting aluminum alloys, such as A356 and A357 alloys. Recently, the development of SSM for manufacturing wrought aluminum alloys with higher strength has attracted considerable interest [13] . Compared with traditional casting aluminum alloys, however, the change of solid fraction as a function of temperature for wrought aluminum alloys is too sensitive to produce semi-solid wrought aluminum alloys slurries [4, 5] . On the other hand, semi-solid alloys slurries are known to be stirred in order to destroy or hinder the formation of dendrite grains. Unfortunately, it is not easy to stir the wrought aluminum alloys due to the fact that the dendrite-like grains of these alloys are fairly developed during their solidication process. According to the authors' knowledge, little is known about the preparation of wrought aluminum alloy slurries [6] .
More recently, the present authors have developed a novel technique [7] . In this technique, a matrix alloy is melted rstly, and then the reinforcements are in situ synthesized in the molten alloy by chemical reactions between the elements or between the elements and the ceramic compounds. Our previous results have showed that the in situ Al 2 O 3 , TiC, TiB 2 particles not only can improve the strength and modulus of aluminum alloys due to higher hardness and modulus of the particles, but * corresponding author; e-mail: byang@ustb.edu.cn also can rene eectively the grains of the aluminum alloys [8] . It is noteworthy that these particles formed by in situ synthesis can also retard the grain growth of an alloy when the alloy is heated in its solidliquid phase region [9] . This work focuses on the eects of in situ TiB 2 particles and serpentine channels on the microstructure of the 7075 wrought aluminum alloy. The use of serpentine channels has an advantage because they are relatively simple and can increase eectively the number of α-Al nuclei.
Experimental
The composition of 7075 alloy used in this research is presented in Table. First, the 7075 wrought aluminum alloy was melted and heated up to 850 • C, after which a mixture of K 2 TiF 6 and KBF 4 was added to the molten 7075 aluminum alloy at a TiB molar ratio Anyway, no ne globular grains can be formed in the cases mentioned above.
3.2. The preparation of semi-solid 3%TiB 2 /7075 composite slurry
The possible reaction to form TiB 2 in the molten 7075 alloy fabricated by this technique can be expressed as [10] 3K 2 TiF 6 + 6KBF 4 + 10Al = 3TiB 2 + 10AlF 3 + 12KF. (2) The in situ TiB 2 particles and serpentine channel are benecial to increase number of solidication nuclei and to promote uniform distribution of α-Al nuclei.
